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lS.Summary/Notes 

The objective of this research was to verify the usefulness of 
LANDS AT MSS IMAGE-100 classified data to monitor the dispersion of 
suspended sediments in artificial reservoir and to estimte their concen- 
trations in surface waters. Two different seasons (dry/wet) were analyzed, 
using values for MSS grey tones and Secchi Depth measurements, to produce 
semi-quantitative maps of sediment dispersion. In a correlation analysis, 
MSS chame Is were significantly correlated and inversely proportional to 
Secchi Depth measurements. It was observed that the rainy season was the 
most optimal period to discriminate grey tones for analysis and MSS 
channel 4 presented the least error in the estimation of means. 
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ABSTRACT 

the objective of this research wa a to verify tb# usefulness of LASftSAT f*S$ 
1 MACF -100 class tiled data to son i tor the dispersion of suspended iedittefttt in 
artificial rose rvo i r and to est iaale their eoneentrat iona in surface waters* Tw< 
different seasons (dry fiiet) wv re an * 1 y red, us inf values for H5S grey tests add 
S^echi Pep th avas uroment s , to produce seat -quanr i ta t i ve naps of sediment diaper 
s ion . In a correlation analysis* MSS channels were s i *s i 1 i cant ly correlated and 
inversely proportional to See chi Depth measurements* ft was observed that the 
rainy season wo « the most opt S an l period to d i scr ini nate prey epees far atiulysi 
and MSS channel 4 presented the least error tn t he e s t 1 mat ton of ar an s *■ 

1* IN TRODUCTION 

One of chr principal factors which threaten the longevity of artificial 
reservoirs in the accumulation of silt* aided by the transport of suspended sol 

particles* into the mo Ur water body* 

According to studies by Ritchie ft al , (HHfc), Targe r and McCauley (i?73) 
and TreUer < 1 7 S > , re *' lec t .tnc# data furnished by LANDSAT HRS imagery in differ* 
r lee; roragne t ic >peetr»ii band** have high correlations with the quantity of 
suspended sediments* The objective ot thia study w?s to verify the usefulness <v 
LAHDSAT MSS imagery to monitor the dispersion of suspended sediments in reserve 
uni to cat (sate fari'iM- water sediment concentrations. 

The present study is port of 4 research project being developed in corpora 
lion with iht f osifpatth t a de Dr sen va \ vi men t n do Yale do S*s Francisco (COpSYAKF* 
and INPl/ChPq. 


2 * MATERIALS ASP METHOD S 

The Tres Marias reservoir U located in^the central part of Hinas Gerais 
State ar.d ifinndjtrs an arm of over 1,102 t , 

LAN DS A T Cl. r * s , cc r rt-spund i ng to path tf>4 # row 25 passes of April 5 and 
August 27* 197b, were used to compartmentalize the reservoir according to rv$pe 

live grey level spectral response. Interactive and automatic* supervised classi 
ficatioh, was rsfiutri! on t ho IHACFHOO system. 

To complement spectral response data, Svcchi Depth measurement* ver# u««d. 
Field data wefe col tec ted ilong 2> sampling points, oil the reservoir and triho- 
t tries* during th 4 periods March /April and August /Se ptessbv r , I 97b (Figure 1}» 

The methods use d for the above data analyses art is follows: 

i I i V ‘ at* v n 1 a r ttl n o 1*450*000) of the imaged «r . ro r re spondi ft f* N th 
rpirrsf i f ; 

2) delimit it ? on (using channel 71 of I he surface area of the reservoir} 

|) scale en Ur v*em*?nt (to lsS0 # 0n0) of area* with saapl ing paints on the 
re se r vo i rj 

41 **a tfl|t !v -pi se | estrifrtion *% f grey tone values (in A channrU) Of the 
?>aigp I in ? point*; 

ji threat i r 1 :* s ^ ; f i t. a t 1 oa of thv image bv mcanr vl a KASVFF program 




ffilasce #t al*, tf?t) using values ©! grey tones •• training Areas; 

6) ranking of classes according to S*echi Depth base data? 

7) acqui sit ion of maps with the results the the tea tic classification, and 

2) correlation analysis (fear sun correlation coe f f i #i*fU *) between grey -;j 

tube and Stcchi Depth values {Steel and Torric, 1 960) * 

1. RESULTS * ' 

The results at che analyses of alltif the^data obtained arc described ia 
this sett ion , . • . ' ■ t • 

3*1 LARBSA? PASS OF APR 11. if « 1978 / 

This pass coincides with the region** rainy season and the period wh aft 
field work was first carried out* A 701 cloud cover over the region during the 
orbital pass prejudiced somewhat the automatic analysis (several of the reservoirs 
tributaries having been obscured). The reservoir’s Surface waters, however, 
presented various workable grey tones* 

Dating the field period, Secchi Depth values w« co collected at 24 sampling 
points. Table ! shows values for grey tones extracted by ’’single pixel** method 
sad Sacehi Depth measurements. It was not possible to obtain values for 5 sample 
points owing to cloud tov*? pud CCT naise . 

Free the April S, 197$ pass, grey tone values for each sample point on the 
training area of the KAXVER analysis, combined with the corresponding 
Seeehi Depth values, made it possible to produces semi -quant i tat i ve classifica- 
tion of the dispersion of suspended sediments. 

Twelve sediment dispersion classes were obtained. Table II presents the 
mean value* and a matrix of covariance of these classes as well as the corre- 
sponding See chi Depth values* 

Tabic III shows the matrix of correct classification of the semi -quant i t at i ve 
classification derived from the April S, 1978 pass. % 

Figures da and 2b illustrate the thematic map of different grey tone classes, 
produced on the i HACK -l CM) alphanumeric output unit* The map was produced in two 
separate parts as to i»ag*-10O system accommodates only 8 themes in its output 
mode . 

For MAXVEtt thematic classification, CCT channel 7 was not used due to the 
fact that high surface water absorption, in this channel, presented null values 
in the ‘atrix of covariance. 

3,2 LANDS AT AND SEC CHI Df PT?j CORRELATIONS (WET SEASON) 

A ft-arspu ce rrr I at bn analysis between "single pixel” for MSS channels. 

C 1 as 8 i f 1 4* a i i on and S ** r r h i Depth values produced the following r values (p*,05): 
-0.S9 Off S 4/s^erhi). - 0 . S-« ( MSS 5 /see chi), -0.7? (**5* 6/^fchU. and -O . ?. 

( MSS 7 / fee v hi ) . 

figure/ 1 graph i ally illustrates the simple regress ion between mean value* 
for MS 3 channel 4 and the Seeehi Depth value, both having been obtained dur *i i* 
the rainy sea 


3*1 LARDS AT PASS OF Al'CUST 2 7, !9?8 f ■'* 

1 t contrast to the wet season orbital pass, the dry neastMt pass of August 
27 was during a period when the reservoir’s surface waters are con* i d® r«b I y 
komogereous. fh*s pert isui ar scene presented a cloud ca ? r of jOI , which created 
seat problems in tar aut^naii f- i ntc rp ro cation ; The analyses procedures vw rt the 
same as that of the dry season. Grey tone values in four MSS LANDS AT ehiaat S s 
and dry ssasaa Seech t Depth measurements at 25 sampling points of Che TreS Mari j s 
i*-vejtvmi ** were 4a a ! ? s a d * C?nr extra sample point was srequi red to aunmeni chef- 
information of tine of the reservoir’s tributaries, which is fed by the Id i rarhodo 
Rivsf (site of Siuph* point), i 



\ 


?«M« IV provides grey t one and iecrtii Depth measurements for IS, fointf sfti 
tfie ri s« Tvo if, 

Using the sast procedures for automatic anal ys i a of the wet ifsiefi paSs f ''l(t- A ; 
wai possible to obtain 8 different classes of suspended sediment dispersion. ' 

Table V presents the aeon values of 8 cliasrs and the matrix of covariance and 
the tor responding Hecchi Depth me asuremv n t s » 

* table VI presents the matrix of eorre i el assi f ieat i oh for the z-emiquantita- 
tive classification of the 8 dry season el ass? a. 

3 . 4 LAHDSAT AHD SfCCHf DEPTH CORttEtATIDNS < DHV SEASON) 

A correlation attains is between grey tone and Secehi Depth values was algfr 
executed for the dry season pass. The coefficient correlations obtained for 2 4 ... 
sample points (3A omi t ted) we re : - 0.70 (MSS 4/Seechi), -0.96 (MSS 5/Srecht), 

-0.74 (HSS 6/Secchi)* and -0.63 (MSS 7 /See chi ) » 

Figure 4 presents a graph of the simple regression for the dry season MSS 5 
and St c chi Depth values. 

- 4, CONCLUSIOS VJjgc 

From the simple correlation analysis and graphic representation, it can ha 
verified that grey tans levels are inversely ur©por4iw*al te Sec chi depth vainer* 
As fecchl depth is related to a coefficient at «qtW at te«Luetin« and the quantity 
of solid particle* ia suspension, it can be observed tlfst the higher the quantity 
of suspended sediments* the higher the grey tone end smaller the ieecM Depth, 

It vat also observed that the most favorable period to conduct an analysis 
of this type is during the rainy season. This is owing to the fact that greater 
discharge of sediments into the reservoir facilitates the discrimination of 
different grey tones. In the rainy season correlation analysis, HSS channel 4 
presented the least error in the estimation of means. 

Is the two seasons analysed, HSS channel 4 comprised the largest intervals 
of Secchi Depth values; 0.50 to 3. 50 meter* (rainy season) and 0,25 to 6.0 meters 
(dry seas on ) . 

HSS channel 5 was observed to present high sensitivity to variations in 
grey tones* A small variations Secchi Depth values created a large cor responding 
variation in channel 5. 

HSS channel 6 and 7 were swiced to the detection of extremely turbid areas 
of water. However, thy probability of error in class separation is greater is 
the dry season when a tendency exists for the confusion of turbid waters with 
adjacent areas of the reservoir (e.g. shoreline soils and vegetation) . 
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